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Treatment BMPs

The majority of the site will be treated by detention bioretention basins at Nodes 6.4,12.6 and
21.3. The basins will consist of a vegetation, filter strip, sand and gravel bed, and a perforated
underdrain pipe system contained in a plastic liner to convey the stormwater runoff. Peak
runoff flows will be detained to simulate existing runoff conditions. See calculations for sizing
of minimum area for detention bioretention basins.

Runoff from Lots 11 and Lot 33 will be treated by a Biofilter (Grassy swale) prior to leaving
each lot. The primary purpose of the prass swale is to convey the Tunoff while effectively
removing the pollutants of concern. The grassy swale is designed to convey the 100-year
frequency storm event and treat the rainfall from an intensity (I) equal to 0.2 inches of rainfall
per hour for each hour of a storm event. Manning’s roughness coefficients of 0.024 wiil be
used for a 100-year frequency storm event and 0.24 for water quality flows (Intensity equal to
0.2).
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removal efficiencies for a wider range of contaminants due to enhanced
filiration/biological processes associated with the surface vegetation.

Best suited to small residential, commercial, and industrial developments with
high percentages of impervious areas, including parking lots, high density
residential housing, and roadways.

Aesthetic benefits due to the surface vegetation make bioretention systems
appealing for incorporation into streetscape and general landscape features.

DESIGN

Provide a gentle slope for overland flow and adequate water storage. No water
should be allowed to pond in the bioretention system for longer than 72 hours.
Usually designed in conjunction with swales and other devices upstream so as to
reduce filter clogging and provide water treatment (treatment train).

Filter media employed is usually the plant prowing material, which may comprise
soil, sand and peat mixtures.

“Planting box” type systems should be restricted to very small catchment areas.

A subdrain system should be included in urban areas along with associated
cleanout to facilitate maintenance,

For more precise design techniques, see: CASQA (2003, January) California
Stormwater BMP Handbook: New Development and Redevelopment

MAINTENANCE

Generally, only routine periodic maintenance typical of any landscaped area
(mulching, plant replacement, pruning, weeding) is necessary.

Regular inspections and maintenance are particularly important during the
vegetation establishment periad.

Routine maintenance should include a biannual health evaluation of the trees and
shrubs and subsequent removal of any dead or diseased vegetation,

Other potential tasks include soil pH regulation, erosion repair at inflow points,
mulch replenishment, unclogging the under-drain, and repairing overflow
structures.

LIMITATIONS

Final

Adequate sunlight is required for vegetation growth.

The use of irrigation may not meet Stale water conservation goals. Appropriate
drought-tolerant plants should be considered.

Placement may be limited by the need for upstream pre-ireatment so as to avoid
filter clogging (treatment train).

Contributing drainage area should be less than 1 acre for small-scale, on-lot
devices

Bioretention (a BMP with incidental infiltration) is not an appropriate BMP when:

o the seasonal high proundwater table is within 6 feet of the ground surface (US EPA 1999)
o ot locations where or where surrounding soil stratum is unstable

exceptions to the 6 foot separation can be made when:

o the BMP is designed with an under-drain and approved by a qualified licensed
professional, or when:
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a

© written approval of a separation in the interval of 4-G feet has been obtained by the
Regional Water Quality Control Board and the Department of Environmental Health.

Site must contain sufficient elevation relief so that subdrajn system may discharge
to receiving swale, curb or storm drain system.

ECONOMICS

Canstruction cost estimates for a bioretention area are slightly greater than those
for the required landscaping for a new development (EPA, 1999).

The operation and maintenance costs for a bioretention facility will be
comparable to those of typical landscaping required for a site. (CASQA, 2003)
Maintenance costs are projected at 5-7% of the construction cost annually,

REFERENCES

Final

California Stormwater Quality Association. (2003, January) California
Stormwater BMP Handbook: New Development and Redevelopment.

URS Australia Pty Ltd, (2004, May), Water Sensitive Urban Design: Technical
Guidelines for Western Sydney, Upper Parramatta River Catchment Trust.

US EPA (1999, September) BMP Fact Sheet 832-F-99-012.
http:/Awww.epa.gov/owny/mtb/biortn.pdf

US EPA (1999, August) Preliminary Studies: Preliminary Data Summary of
Urban Stormwater Best Management Practices. EPA-821-R-29-012 Part D.

For additional information pertaining to Bioretention Systems, see the works cited
in the San Diego County LID Literature Index.
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HYDRAULIC ELEMENTS - I PROGRAM PACKAGE
(C) Copyright 1982-2008 Advanced Engineering Software {zes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA INC.
5115 AVENDIA ENCINAS, SUITE L
CARLSBAD, CA 92008
(760) 931-8700

TIME/DATE OF STUDY: 13:17 07/09/2008

Problem Descriptions:
LOT 11 - GRASSY SWALE
STORWATER FLOW = 0.13CFS/2=0.07CFS
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>>>>CHANNEL INPUT INFORMATION<<<<
CHANNEL Z1 (HORIZONTAL/VERTICAL) =
Z2 (HORIZONTAL/VERTICAL) = 2
BASEWIDTH (FEET) = 0.00
CONSTANT CHANNEL SLOPE({FEET/FEET)
UNIFORM FLOW{CFS) = 0.07
MANNINGS FRICTION FACTOR = 0.2400
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0.010000

NORMAL-DEPTH FLOW INFORMATION:

>>>>> NORMAL DEPTH{FEET) =
FLOW TOP-WIDTH (FEET) =
FLOW AREA (SQUARE FEET) = 0.
HYDRAULIC DEPTH (FEET) = 0.08

FLOW AVERAGE VELOCITY (FEET/SEC.) = 0.
UNIFORM FROUDE WNUMBER = 0.073
PRESSURE + MOMENTUM (POUNDS) = 24
AVERAGED VELOCITY HEAD(FEET)
SPECIFIC ENERGY (FEET) =

0.170

CRITICAL FLOW TOP-WIDTH(FEET) = 2.
CRITICAL FLOW AREA(SQUARE FEET) =
CRITICAL FLOW HYDRAULIC DEPTH(FEET) =
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 0.95
CRITICAL DEPTH(FEET) = 0.06
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CRITICAL

FLOW PRESSURE

CRITICAL FLOW VELOCITY HEAD(FEET)

FLOW SPECIFIC

+ MOMENTUM (POUNDS)

ENERGY (FEET) =
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HYDRAULIC ELEMENTS - I PROGRAM PACKAGE
{C) Copyright 1982-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA, INC.
5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387

Problem Descriptions:

100-year flow calculation for vegetated swales around lots
Q=CIA=(0.46)(9.22)(0.7)=2.97CFS - Q\2=1.48 CFS

Tc=5 Min
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>>>>CHANNEL INPUT INFORMATION<<<<

CHANNEL Z1 (HORIZONTAL/VERTICAL)
Z2 (HORIZONTAL/VERTICAL)

BASEWIDTH (FEET) = 0.00

CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.010000

UNIFORM FLOW(CFS) = 1.48

MANNINGS FRICTION FACTOR = 0.0250

50.00
50.00

>>>>> NORMAL DEPTH(FEET) = 0.16
FLOW TOP-WIDTH (FEET) = 16.21
FLOW AREA({SQUARE FEET) = 1.31
HYDRAULIC DEPTH(FEET) = 0.08

FLOW AVERAGE VELOCITY (FEET/SEC.) = 1.13
UNIFORM FROUDE NUMBER = 0.697

PRESSURE + MOMENTUM ( POUNDS) = 7.66
AVERAGED VELOCITY HEAD (FEET) =
SPECIFIC ENERGY (FEET) = 0.182

CRITICAL-DEPTH FLOW INFORMATION:



















































